
142 THE NAUTILUS.

in this particular animal. The posterior edge of the collar was

higher than the anterior one, and when both "
rhinophores

"

were retracted this posterior border of the collar was folded

over the anterior edge in such a way as to lead to the appearance
of two minute openings into the single pocket.

Agar's Island, Bermuda.

REFERENCES

AREY, L. B. 1917. The sensory potentialities of the nudibranch "
rhino-

phore." (Proc. Amer. Soc. Zool., 14th Ann. Meet.) Anat. Record.
Vol. 11, No. 6, p. 514-516.

CROZIER, W. J. 1917. The nature of the conical bodies on the mantle of
certain nudibranchs.

NAUTILUS, Vol. 30, p. 103-106.

SMALLWOOD,W. M. 1910. Notes on the hydroids and nudibranchs of
Bermuda.
Proc. Zool. Soc. London, 1910, Part I, p. 137-145.

DESCRIPTION OF FIGURES, Plate VI.

FIG. 1. Branching gills.

FIG. 2. Ridges about the branchial collar; a, anterior; 6, posterior; c,
branchial collar (gills not shown); d, triangular depressions.

FIG. 3. Lobed condition of the buccal veil.

FIG. 4. A bifurcate rhinophore; c, collar of rhinophore.
FIG. 5. Fused rhinophoral pockets; a, rhinophores extended; 6, retracted.

A METHODOF PRESERVINGLARGENUDIBRANCHS.

W. J. CROZIER.

Contributions from the Bermuda Biological Station for Research, No. 65.

Those who have had occasion to study collections of nudi-

branchs, especially when they include specimens of the larger

tropical species, have doubtless often wished that the organisms
submitted for their examination had been so preserved as to

exhibit in more natural fashion the appearance of these crea-

tures when alive. After various attempts to secure good prepa-

rations, I find that the simple procedure herein outlined gives

tolerably fair results. The method has been tried almost ex-

clusively upon Chromodoris zebra, but it seems likely that

other large forms will yield equally good preservations when
treated in the same way.

A saturated solution of cocaine hydrochloride is made up in

sea water, and 2-3 cc. of this solution is then injected into the
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heart (or into the region of the heart) of Chromodoris by means

of a syringe and hollow needle. A " Record "
syringe, such as

is used by surgeons, is useful for this purpose. Within an hour

or so depending on the temperature, on the size of the animal,

and on the exact amount of the narcotic that has been injected

the nudibranch will be fully anaesthetized, usually with the

gills and rhinophores fully extended; frequently also the genital

papilla will be protruded, and the pharynx everted. It is ad-

vantageous to add a few crystals of chloretone to a small vol-

ume of sea water containing the nudibranch; furthermore,

several injections of the cocaine may sometimes yield a better

result than a single dose.

When completely anaesthetized, the animal may be killed

and fixed in 75 per cent, alcohol. Precipitated slime, on the

surface of the body, can be subsequently removed with a camel's

hair brush. In order to avoid the distortion which inevitably
results if these large nudibranchs are fixed while they rest upon
the bottom of a dish, it is well to suspend them vertically in

the fixing fluid until they are killed and begin to harden. This

may be done by gripping the caudal extremity of the foot be-

tween the jaws of a light "artery clamp" or some similar in-

strument; or a thread may be sewn through the foot for this

purpose.
The injection of a relatively small amount of a narcotic

usually gives much better results than does the attempt to anaes-

thetize these nudibranchs by adding magnesium sulphate, or

chloretone, to the seawater containing them. In the latter

method, not only does the surface frequently become covered

with a number of vesicular blebs, edematous in appearance, but
also the proper time for removal to the killing fluid must be
selected with considerable care. A similar procedure, involving
the injection of chloretone into the body-cavity, has been em-

ployed by Pearse 1 with holothurians.

The proper penetration of the fixative is of course important
for the conservation of the internal organs. This result may
be assured if a fair volume of the fixative is employed, and if

in addition an incision several centimeters long is made along
the edge of the mantle (preferably on the left side) previous
to immersion in the fixative.

Frequently it is desirable that the normal integumentary

1
Pearse, A. S.

,
1910. Eine Methode, um Holothurien in ausgedehntem

Zustande zu konservieren. Zeits. f. biol. Tech. u. Method., Bd. 2, p. 94-95.
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colors of the nudibranch should be preserved as faithfully as

possible. Two fluids which I have found useful with Chromo-
doris zebra are Merkel's fluid and the sublimate-acetic mixture
(saturated aqueous solution of sublimate plus 5 per cent glacial
acetic acid). The sublimate mixture in particular gives a very
fair preservation of the blue pigment of Chromodoris, which ia

permanent for six months at least, if not for a longer period.
The sublimate precipitates the blue substance so that it is no

longer soluble in aqueous alcohol, and at the same time renders
it insensitive to the acetic acid, which otherwise would cause
the substance to become pink. Possibly the platinic chloride
in Merkel's fluid has a similar action, since I find that both
mercurous salts and platinic chloride precipitate the blue pig-
ment from aqueous solutions.

Agar's Island, Bermuda.
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For twenty-seven years the present editors of THE NAUTILUS

have tried to furnish to the lovers of conchology a little monthly
keeping them in touch with the progress of the science and

offering all who had interesting papers and notes a medium of

publication. The generous appreciation of our subscribers has

been our reward for this labor of love.

Now we have to announce to our friends, that after due con-

sideration, the editors have decided to issue the paper as a

quarterly, beginning with Volume 31.

There are many reasons for this change. First perhaps is the

saving in time on the part of the editors, and second, the fact

that we can handle longer articles to much better advantage.
It is proposed to make each quarterly number 40 pages and

to increase the subscription price to $2.00. While we greatly

regret the latter change, it becomes imperative under present
conditions. Wewill cheerfully do the work, expecting you to

pay the printer. As in the past author's separates and illustra-

tions are furnished at the expense of the authors.

The first number of the quarterly series will appear in July.

Taking for granted your sincere and earnest cooperation as in

the past, the editors will endeavor to make the future numbers

of THE NAUTILUS indispensable to students of mollusca.

H. A. P. AND C. W. J.


